Functional effects of antipsychotic drugs: comparing clozapine with haloperidol.
Using positron emission tomography (PET) with (15)O water, we compared regional cerebral blood flow (rCBF) patterns induced by clozapine or haloperidol in individuals with schizophrenia. Based on the known clinical characteristics of each drug, we hypothesized that brain regions where the drugs show similar rCBF patterns are among those mediating their antipsychotic actions; whereas, regions where the drugs produce different rCBF patterns are among those mediating their different drug actions, namely, haloperidol's motor side effects or clozapine's unique therapeutic action. Persons with schizophrenia were scanned using PET with (15)O water, first after withdrawal of all psychotropic medication (n = 6), then again after treatment with therapeutic doses of haloperidol (n = 5) or clozapine (n = 5). Both drugs increased rCBF in the ventral striatum and decreased rCBF in hippocampus and ventrolateral frontal cortex. The rCBF increase associated with haloperidol was greater than that with clozapine in the dorsal and ventral striatum; the rCBF increase with clozapine was greater than that with haloperidol in cortical regions, including anterior cingulate and dorsolateral frontal cortex. These data suggest that the rCBF increase in ventral striatum and/or the decrease in hippocampus and/or ventrolateral frontal cortex mediate a common component of antipsychotic action of these drugs. The increased rCBF in dorsal striatum by haloperidol could well be associated with its prominent motor side effects, whereas the increased rCBF in the anterior cingulate or dorsolateral frontal cortex may mediate the superior antipsychotic action of clozapine. The proposals based on these preliminary observations require further study.